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54} APPARATUS FOR KILLING MICROORGANISMS IN LIQUID 

( 57) Abstract : 

PROBLEM TO BE SOLVED: To provide an 
apparatus for killing microorganisms 
in liquid and for reducing the number 
of microorganisms in a liquid at a low 
cost by destructing, killing cind 
reducing microorganisms in the liquid 
^by shearing treatment utilizing a 
shearing phenomenon ( sudden difference 
between flow velocities due to a place) 
present in turbulent flows in the liquid 
and also easy in the enhnacement of 
treatment capacity. 

SOLUTION: A slit plate 3 having a 
plurality of elongated slit -like 
openings 31 is attached to the inside of a pipe 2 on the way of the 
pipe 2 in a cross -sectional direction and a pump 4 for feeding a liquid 
containing microorganisms into the pipe 2 toward the slit plate 3 is 
attached to the pipe 2JP2003-200156A (WMMWd .doc 

[Claim 1] In the middle of in a pipe, the slit plate which has two 
or more long and slender slit opening holes is attached in the direction 
of the cross section of this pipe. The pump which sends in the liquid 
which contained the microorganism towards the slit plate in a pipe 
is attached in a pipe. Microorganism **** equipment in liquid 
characterized by making the interior of the flow before and behind 
a slit opening hole produce a shear field in case the liquid containing 
a microorganism passes a slit plate above the predetermined rate of 
flow, destroying the microorganism in liquid according to a shear 
phenomenon , and **** ( ing ) . 

[Claim 2] While opening spacing in the cross direction of this pipe 
and attaching the anterior part slit plate and posterior part slit 
plate in a pipe which have two or more long and slender slit opening 
holes in the middle of in the direction of the cross section of this 
pipe , respectively The location of the slit opening hole of an anterior 
part slit plate and the slit opening hole of a posterior part slit 
plate is shifted and attached so that the lock out plate surface part 



> 




m 

o 
O 

no 



1 



of a posterior part slit plate may be located in the back extension 
straight line of the slit opening hole of an anterior part slit plate. 
The pump which sends in the liquid which contained the microorganism 
towards the anterior part slit plate and posterior part slit plate 
in a pipe is attached in a pipe. In case the liquid containing a 
microorganism passes an anterior part slit plate above the 
predetermined rate of flow, while making the interior of the flow 
before and behind a slit opening hole produce a shear field, destroying 
the microorganism in liquid according to a shear phenomenon and 
****(ing) Microorganism **** equipment in liquid characterized by 
destroying and ****(ing) the microorganism in the liquid which was 
not destroyed with an anterior part slit plate by the impact pressure 
produced in case cavitation is generated in case the above-mentioned 
liquid passes the slit opening hole of an anterior part slit plate, 
and this cavitation is crushed with a posterior part slit plate. 
[Claim 3 ] A slit plate consists of two division slit plates which opened 
spacing of an opening hole broader than this piece of a lock out plate , 
and have been arranged in the piece of a lock out plate . While making 
each piece of a lock out plate of the division slit plate of another 
side insert in each mutual broad opening hole of a division slit plate 
and making a long and slender slit opening hole form in the clearance 
between each broad opening hole and each piece of a lock out plate 
Microorganism **** equipment in liquid according to claim 1 or 2 which 
enabled order migration of two division slit plates relatively to the 
direction of liquid flow in a pipe, and made the slit opening hole 
flexibly expandable. 

[Claim 4] A long and slender slit opening hole is microorganism **** 
equipment in liquid given in any of claim 1 which consists of an opening 
hole of the shape of a ****** rectangle, claim 2, or claim 3 they are. 
[Claim 5] A long and slender slit opening hole is microorganism **** 
equipment in liquid according to claim 1 which consists of an opening 
hole of the shape of ****** radii. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention **** microorganisms, such as 
a zooplankton contained in liquid, such as liquids in seawater and 
fresh water or other than this, phy toplankton , and bacteria. The 
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technique of reducing the ntimber of the microorganisms contained In 
seawater, fresh water, and liquid, such as other liquids. Is started. 
Using the shear phenomenon (rapid difference of the rate of flow by 
the location) which exists In the Interior of flow It was especially 
confused In liquid, destroy the microorganism In liquid by this shear, 
and It ****. Moreover, It Is related with the microorganism **** 
equipment In liquid which breaks by the impact pressure produced in 
case cavitation is crushed, and **** further the microorganism which 
was not destroyed by shear. 
[0002] 

[Description of the Prior Art] As a means to sterilize or **** 
completely microorganisms , such as a zooplankton contained in liquid, 
such as liquids in seawater, such as the conventional, for example, 
lock out, ocean space, a water area, and a flush tank, and fresh water 
or other than this, phytoplankton , and bacteria For example, using 
chemistry objects, such as a chemical, sterilize a microorganism, 
condensation filtration removes a microorganism, the growth function 
by UV irradiation is made to lose, or the means of destroying a 
microorganism using cavitation or a supersonic wave is known. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since an 
environmental problem is caused when using chemistory objects, such 
as a chemical, and discharging the treated water, treatment needs 
neutralization, removal, etc. separately in those matter. 
[0004] Moreover, although there was also an approach by the chemical 
approach in consideration of an environmental problem, a limitation 
is in the throughput per time amount , and there was no equipment which 
has the throughput of 3 - thousands of m3/tlme amount hundreds of m. 
[0005] Thus, if it is in a conventional approach and equipment, there 
are a problem of corrective action or a throughput and a problem that 
cost becomes very comparatively high-priced. If the number of 
microorganisms else [ in the case of sterilizing a microorganism 
completely and furthermore, extinguishing it in processing of the 
microorganism in liquid, ] is reduced, there may be no need of coming 
out enough and making it disappearing completely. 

[0006] The place which this invention is originated in view of the 
above tecJinlcal problems that that tectmlcal problem should be solved. 
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and Is made Into that purpose Using the shear phenomenon (rapid 
difference of the rate of flow by the location) which exists In the 
Interior of flow It was confused In liquid, destroy the microorganism 
In liquid by this shear, and It ****. Moreover, It destroys by the 
Impact pressure which produces the microorganism which was not 
destroyed by shear In case cavitation Is crushed, **** further, the 
number of the microorganisms In liquid can be reduced by low cost, 
and It Is in moreover Improvement In a throughput offering the easy 
microorganism **** equipment In liquid. 
[0007] 

[Means for Solving the Problem] In order to attain the above purpose. 
Invention of claim 1 In the middle of In a pipe, the silt plate which 
has two or more long and slender silt opening holes Is attached In 
the direction of the cross section of this pipe. The pump which sends 
In the llcpild which contained the microorganism towards the silt plate 
In a pipe Is attached In a pipe. In case the liquid containing a 
microorganism passes a silt plate above the predetermined rate of flow, 
the Interior of the flow before and behind a silt opening hole Is made 
to produce a shear field, and It consists of a means to destroy the 
microorganism In liquid according to a shear phenomenon, and to ****. 
[0008] Moreover, while Invention of claim 2 opens spacing In the cross 
direction of this pipe and attaches the anterior part slit plate and 
posterior part silt plate In a pipe which have two or more long and 
slender silt opening holes In the middle of In the direction of the 
cross section of this pipe, respectively The location of the slit 
opening hole of an anterior part slit plate and the slit opening hole 
of a posterior part slit plate is shifted and attached so that the 
lock out plate surface part of a posterior part slit plate may be 
located in the back extension straight line of the slit opening hole 
of an anterior part slit plate. The pump which sends in the liquid 
which contained the microorganism towards the anterior part slit plate 
and posterior part slit plate in a pipe is attached in a pipe . In case 
the liquid containing a microorganism passes an anterior part slit 
plate above the predetermined rate of flow, while making the interior 
of the flow before and behind a slit opening hole produce a shear field, 
destroying the microorganism in liquid according to a shear phenomenon 
and ****{lng) In case the above -mentioned liquid passes the slit 
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opening hole of an anterior part slit plate, cavitation is generated, 
and it consists of a means to destroy and **** the microorganism in 
the liquid which was not destroyed with an anterior part slit plate 
by the impact pressure produced in case this cavitation is crushed 
with a posterior part slit plate. 

[0009] As a desirable mode here a slit plate The piece of a lock out 
plate is constituted from two division slit plates which opened spacing 
of an opening hole broader than this piece of a lock out plate, and 
have been arranged. While making each piece of a lock out plate of 
the division slit plate of another side insert in each mutual broad 
opening hole of a division slit plate and making a long and slender 
slit opening hole form in the clearance between each broad opening 
hole and each piece of a lock out plate It is good to enable order 
migration of two division slit plates relatively to the direction of 
liquid flow in a pipe, and to make a slit opening hole flexibly 
expandable. Moreover, as for a long and slender slit opening hole, 
what consists of a ****** rectangular opening hole or an opening hole 
of the shape of ****** radii is good. 
[0010] 

[Embodiment of the Invention] Hereafter, based on the gestalt of 
implementation of invention of a publication, this invention is more 
concretely explained to a drawing. 

[ 0011 ] [ Gestalt - 1 of operation ] The block diagram of the microorganism 
**** equipment in liquid and drawing 2 (A) drawing 1 here The sectional 
view of the slit plate in a pipe. The perspective view and drawing 
4 as which the front view of a slit plate and drawing 2 (C) looked 
at drawing 2 (B) , and the front view of the other examples of a slit 
plate and drawing 3 (A) looked at the sectional view at the time of 
migration before and after the division slit plate in a pipe and drawing 
3 (B) from the transverse -plane side at the time of migration before 
and after a division slit plate are an operation explanatory view near 
the slit opening hole. 

[0012] In drawing, the microorganism **** equipment 1 in liquid is 

equipment which destroys the microorganism in liquid by this shear, 

* 

and **** using the shear phenomenon (rapid difference of the rate of 
flow by the location) which exists microorganisms, such as a 
zooplankton contained in liquid, such as liquids for example, in 
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seawater and fresh water or other than this, phy toplankton , and 
bacteria, in the interior of flow it was confused in liquid. 
[0013] This microorganism **** equipment 1 in liquid is used for 
microorganism removal , red tide removal , etc . which are generated on 
plankton removal of plankton removal of for example, vessel ballast 
water, a pond, and a lake, sterilization of a pool, a flush tank, and 
a ****** tank. 

[0014] The microorganism **** equipment 1 in liquid consists of a slit 
plate 3 attached in the middle of in the pipe 2 wtiich pours the liquid 
containing microorganisms , such as a zooplankton, phytoplcuikton , and 
bacteria, and a pipe 2, a pump 4 which turns the liquid containing 
a microorganism to the slit plate 3 in a pipe 2 , and is sent in above 
the predetermined rate of flow. 

[0015] A pipe 2 is passage which pours the liquid containing 
microorganisms, such as a zooplankton, phy toplankton , and bacteria, 
€uid small circular tubing of the water resistance of inner skin is 
usually used. In addition, when the water resistance of inner slcin 
is small, the use of those other tlian circular tubing (for example, 
a square shape cross -section configuration) is also possible for a 
pipe 2. 

[0016] The diameter of a pipe 2 is determined by the flow rate of the 
liquid containing the microorganism which passes and processes the 
inside of a pipe 2, and the capacity of the pump 4 used. Usually, when 
heightening a tliroughput, what also has the large path of a pipe 2 
is used. 

[0017] Moreover, since the liquid containing the microorganism in a 
pipe 2 is fed above a predetermined flow rate, the thing of the quality 
of the material which bears the fluid pressure is used for a pipe 2. 
For this reason, although a steel pipe is generally used for a pipe 
2 , for example, if satisfactory in quality of the material, the quality 
of the materials other than a steel pipe are also usable. 
[0018] The slit plate 3 is attached in the direction of the cross 
section, i.e. , direction, in a pipe 2 which bars flow in the middle 
of. The slit plate 3 is attached in the rectangular direction as opposed 
to the flow direction of a pipe 2. The slit plate 3 has the function 
to make the interior of the flow in a pipe 2 produce the shear phenomenon 
of destroying and ****(ing) the microorganism in liquid - 
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[0019] When a form is circular among pipes 2, it has the same circular 
configuration as this, so that the slit plate 3 may be stuck and 
attached in the inner skin of a pipe 2. Two or more long and slender 
slit opening holes 31 which make the interior of the flow in a pipe 
2 produce the shear generating field a are formed in the front face 
of the slit plate 3. 

[0020] Two or more long and slender slit opening holes 31 formed in 
the front face of the slit plate 3 consist of a configuration of the 
opening hole of a ****** rectangle, as shown in drawing. The slit 
opening hole 31 of the configuration of this ****** rectangle is formed 
in the front face of two or more and the slit plate 3 in parallel. 
The sense of each parallel slit opening hole 31 is good in the direction 
of arbitration of the vertical direction, a longitudinal direction, 
or the direction of slant. 

[0021] Moreover, as shown in drawing, the configuration of the opening 
hole of the shape of ****** radii is sufficient as two or more long 
and slender slit opening holes 31 formed in the front face of the slit 
plate 3. The slit opening hole 31 of the configuration of this shape 
of ****** radii opens spacing in radial [ of a concentric circle ] , 
and may be formed in the front face of two or more and the slit plate 
3. 

[0022] By the way, the gap of the slit opening hole 31 formed in the 
front face of the slit plate 3 and the total die length of the slit 
opening hole 31 are determined by the **** effectiveness to expect, 
the capacity of a pvimp 4 , the existence of the solid in an object liquid, 
and magnitude. 

[0023] A pump 4 sends in the liquid which contained the microorganism 

towards the slit plate 3 in a pipe 2 above a predetermined flow rate, 

makes the interior of the flow in a pipe 2 produce the shear field 

a using the slit opening hole 31 of the slit plate 3, and is attached 

in the pipe 2 of the upstream of the slit plate 3. 

[0024] If the pump 4 which sends the liquid containing a microorganism 

in a pipe 2 is a pump which has the pressure capacity which can respond 

to the pressure loss generated for piping of the slit opening hole 

31 and a pipe 2 , it will not ask the class • For example , the centrifugal 

pump of thousands of m3/time amount is also usable. 

[0025] By the way, the slit plate 3 has the problem wtiich some dust 
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in liquid adheres to the slit opening hole 31 , and produces the blinding 
of the slit opening hole 31 while in use. As this cure, the slit plate 
3 is constituted from two division slit plates 3a and 3b, migration 
of division slit plate 3a and division slit plate 3b to order is 
relatively enabled to the direction of liquid flow in a pipe 2, and 
it has become the device which expands the width of face of expansion , 
i.e. , a hole, for the slit opening hole 31, and prevents the blinding 
of dust. 

[0026] Each two division slit plates 3a and 3b which constitute the 
slit plate 3 consist the pieces 32a and 32b of a lock out plate of 
configurations which opened spacing of the opening holes 33a and 33b 
broader than these pieces 32a and 32b of a lock out plate, and have 
been arranged, respectively. 

[0027] And each piece of lock out plate 32a of division slit plate 
3a is inserted in each opening hole 33b of division slit plate 3b 
broader than piece of lock out plate 32a. Each opening hole 33a of 
division slit plate 3a broader than piece of lock out plate 32b is 
made to insert each piece of lock out plate 32b of division slit plate 
3b in coincidence, and the long and slender slit opening hole 31 is 
made to form in the clearance between each broad opening holes 33a 
and 33b and each pieces 32a and 32b of a lock out plate. 
[0028] Next, the operation based on the configuration of the gestalt 
of operation of the above-mentioned invention is explained below. The 
end of the pipe 2 which constitutes the microorganism **** equipment 
1 in liquid is connected into the liquid containing microorganisms, 
such as a processing-object liquid, i.e., a zooplankton, 
phytoplankton , and bacteria, and a pump 4 is operated. 
[0029] The liquid which contains a microorganism from the end of a 
pipe 2 flows in a pipe 2, and flows towards the slit plate 3 attached 
in the interior of a pipe 2 more than by the predetermined rate of 
flow, for example, 15 m/s. The liquid containing the microorganism 
which flows above the predetermined rate of flow reaches the slit plate 
3 with which the slit opening hole 31 was formed in the front face, 
carries out feeding passage of the long and slender and narrow slit 
opening hole 31, cind flows down toward the other end side of a pipe 
2. 

[0030] At this time, the entry side of two or more slit opening holes 
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31 formed in the front face of the slit plate 3, and near the outlet 
side, the rapid difference of the rate of flow by the location arises, 
and the shear field a occurs. In the shear field a, shearing force 
works on the body which floats inside a liquid according to the shear 
phenomenon which exists in the disordered interior of flow. 
[0031] Microorganisms, such as a zooplankton in a liquid, 
phytoplankton , and bacteria , are destroyed by the shesiring force which 
acts on the interior of this liquid. Thereby, the microorganism in 
liquid can be ****(ed) and the number of the microorganisms contained 
in the liquid can be decreased. 

[ 0032 ] Thus , in case the liquid containing the microorganism of a large 
number introduced from the end side of a pipe 2 passes the slit plate 
3 with which the slit opening hole 31 was formed, the microorganism 
of a large nimiber contained in a liquid will be destroyed and ****(ed) , 
and the liquid with which the ntimber of microorganisms decreased will 
be discharged from the other end side of a pipe 2. 
[0033] Moreover, when the slit plate 3 consists of two division slit 
plates 3a and 3b , and a microorganism adheres to the slit opening hole 
31 by use and it comes to produce blinding, division slit plate 3a 
and division slit plate 3b are relatively moved forward and baclcward 
to the direction of liquid flow in a pipe 2. That is, migration or 
division slit plate 3b is back moved for division slit plate 3a from 
division slit plate 3b to division slit plate 3a to the front. 
[ 0034 ] If division slit plate 3a and division slit plate 3b move forward 
and backward relatively, the pieces 32a and 32b of a lock out plate 
are inserted, width of face becomes narrow, and in order that the pieces 
32a and 32b of a lock out plate may move and come out of the opening 
holes 33a and 33b with which the slit opening hole 31 was formed to 
before or the backside, the width of face of the slit opening hole 
31 will become large. Consequently, by the rate of flow of a liquid, 
the dust which adhered to the slit opening hole 31 of narrow width 
of face, and had started blinding is poirred simply, and secedes from 
the slit opening hole 31 with which width of face became large, and 
the blinding phenomenon of the slit opening hole 31 is canceled. 
Although division slit plate 3a and division slit plate 3b which were 
moving forward and backward relatively will be retvimed to the original 
condition if a blinding phenomenon is canceled, the check of this 
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return is recognized with the pressure gage installed in the downstream 
of the slit plate 3. 

[ 0035 ] [ Gestalt - 2 of operation ] The block diagram of the microorganism 
**** equipment in liquid and drawing 6 (A) drawing 5 here The sectional 
view of the anterior part posterior part slit plate in a pipe. The 
front view of an anterior part posterior part slit plate and drawing 
6(C) drawing 6 ( B ) The front view of the other examples of an anterior 
part posterior part slit plate. The operation explanatory view near 
the slit opening hole of an anterior part slit plate and drawing 9 
of the perspective view and drawing 8 as which drawing 7 (A) regeurded 
the sectional view at the time of migration before and after the 
division slit plate in a pipe and drawing 7 (B) from the 
transverse -plane side at the time of migration before and after a 
division slit plate are the operation explanatory views by the side 
of a posterior part slit plate. 

[0036] In drawing the microorganism **** equipment 5 in liquid For 
example, the zooplankton contained in liquid, such as liquids in 
seawater and fresh water or other than this. While destroying the 
microorganism in liquid by this shear and ****(ing) using the shear 
phenomenon (rapid difference of the rate of flow by the location) which 
exists microorganisms, such as phytoplankton and bacteria, in the 
interior of flow it was confused in liquid It is equipment which breaks 
by the impact pressure produced in case cavitation is crushed, and 
**** further the microorganism in the liquid survived without being 
destroyed by the shear phenomenon. 

[0037] This microorganism **** equipment 5 in liquid is used for 
microorganism removal , red tide removal , etc . which are generated on 
plankton removal of plankton removal of for example, vessel ballast 
water, a pond, and a lake, sterilization of a pool, a flush tank, and 
a ****** tank. 

[0038] The microorganism **** equipment 5 in liquid consists of the 
anterior-part slit plate 7 which opened a certain spacing , for example , 
5ram - 15mm, in the middle of, and was attached forward and backward 
and the posterior part slit plate 8 in the pipe 6 which pours the liquid 
containing microorganisms, such as a zooplankton, phytoplankton, and 
bacteria, and a pipe 6, a pump 9 which turns the liquid containing 
a microorganism to the anterior part slit plate 7 and the posterior 
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part slit plate 8 in a pipe 6 , and is sent in above the predetermined 
rate of flow. 

[0039] A pipe 6 is passage which pours the liquid containing 
microorganisms, such as a zooplankton, phytoplankton, and bacteria, 
and small circular tubing of the water resistance of inner skin is 
usually used. In addition, when the water resistance of inner skin 
is small, the use of those other than circular tubing (for example, 
a square shape cross -section configuration) is also possible for a 
pipe 6. 

[0040] The diameter of a pipe 6 is determined by the flow rate of the 
liquid containing the microorganism which passes and processes the 
inside of a pipe 6, and the capacity of the pump 9 used. Usually, when 
heightening a throughput, what also has the large path of a pipe 6 
is used. 

[0041] Moreover, since the liquid containing the microorganism in a 
pipe 6 is fed above a predetermined flow rate , the thing of the quality 
of the material which bears the fluid pressure is used for a pipe 6. 
For this reason, although a steel pipe is generally used for a pipe 
6 , for example, if satisfactory in quality of the material, the quality 
of the materials other than a steel pipe are also usable. 
[0042] The anterior part slit plate 7 is attached in the direction 
of the cross section, i.e., direction, in a pipe 6 which bars flow 
in the middle of. The anterior part slit plate 7 is attached in the 
rectangular direction as opposed to the flow direction of a pipe 6. 
The anterior part slit plate 7 has the function to make the interior 
of the flow in a pipe 6 produce the shear phenomenon of destroying 
and **** { ing) the microorganism in liquid, and the function to generate 
cavitation in liquid. 

[0043] When a form is circular among pipes 6, it has the same circular 
configuration as this , so that the anterior part slit plate 7 may be 
stuck and attached in the inner skin of a pipe 6. Two or more long 
and slender slit opening holes 71 which make the interior of the flow 
in a pipe 6 produce the shear generating field a are formed in the 
front face of the anterior part slit plate 7. This slit opening hole 
71 also has the function to generate cavitation. 

[0044] In the pipe 6 behind the anterior part slit plate 7, a certain 
spacing, for example, spacing of 5 to 15mm, is opened, and the posterior 
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part slit plate 8 is attached. The posterior part slit plate 8 is 
attached in the direction of the cross section, i.e. , direction, which 
bars the flow in a pipe 6 so that it may moreover become parallel in 
the anterior part slit plate 7 and order. The posterior part slit plate 
8 is attached in the rectangular direction as opposed to the flow 
direction of a pipe 6 like the anterior part slit plate 7. 
[0045] The posterior part slit plate 8 achieves the fionction to 
generate the impact pressxjre produced in case the cavitation generated 
in case the slit opening hole 71 of the anterior part slit plate 7 
is passed is crushed and cavitation is crushed. The posterior part 
slit plate 8 has structure which crushes the cavitation generated in 
the lock out plate surface 81a part which is not the slit opening hole 
81. 

[0046] For this reason, on the extended straight line behind the slit 
opening hole 71 of the anterior part slit plate 7, it is attached so 
that the mid-position of the slit opening hole 71 of two ****** of 
the posterior part slit plate 8, i.e., a lock out plate surface 81a 
part, may be located. That is, the slit opening hole 71 of the anterior 
part slit plate 7 and the slit opening hole 81 of the posterior part 
slit plate 8 are in the location shifted by turns, and are not on the 
same extension straight line to the direction of an axis of a pipe 
6. 

[0047] Two or more long and slender slit opening holes 71 and 81 formed 
in the front face of the anterior part slit plate 7 and the posterior 
part slit plate 8 consist of a configuration of the opening hole of 
a ****** rectangle, as shown in drawing. The slit opening holes 71 
and 81 of the configuration of this ****** rectangle are formed in 
the front face of two or more, the anterior part slit plate 7, and 
the posterior part slit plate 8 in parallel . The sense of each parallel 
slit opening holes 71 and 81 is good in the direction of arbitration 
of the vertical direction, a longitudinal direction, or the direction 
of slant. 

[0048] Moreover, as shown in drawing, the configuration of the opening 
hole of the shape of ****** radii is sufficient as two or more long 
and slender slit opening holes 71 and 81 formed in the front face of 
the anterior part slit plate 7 and the posterior part slit plate 8. 
The slit opening holes 71 and 81 of the configuration of this shape 
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of ****** radii open spacing in radial [ of a concentric circle ] , 
cind may be formed in the front face of two or more , the anterior part 
slit plate 7, and the posterior part slit plate 8. 
[0049] By the way, the gap of the slit opening holes 71 and 81 formed 
in the front face of the anterior part slit plate 7 and the posterior 
part slit plate 8 and the total die length of the slit opening holes 
71 and 81 are determined by the **** effectiveness to expect, the 
capacity of a pump 9, the existence of the solid in an object liquid, 
and magnitude. 

[0050] A piJimp 9 sends in the liquid wliich contained the microorganism 
towards the anterior part slit plate 7 in a pipe 6 , and the posterior 
part slit plate 8 above a predetermined flow rate , maJces the interior 
of the flow in a pipe 6 produce the shear field a using the slit opening 
holes 71 and 81 of the anterior part slit plate 7 and the posterior 
part slit plate 8, and is attached in the pipe 6 of the upstream of 
the anterior part slit plate 7. 

[0051] If the pump 9 which sends the liquid containing a microorganism 
in a pipe 6 is a pump which has the pressure capacity which can respond 
to the pressure loss generated for piping of the slit opening holes 
71 and 81 and a pipe 6, it will not ask the class. For example, the 
centrifugal pump of thousands of m3/time amount is also usable. 
[ 0052 ] By the way, the anterior part slit plate 7 has the problem which 
some dust in liquid adheres to the slit opening hole 71, and produces 
the blinding of the slit opening hole 71 while in use. As tliis cure, 
the anterior part slit plate 7 is constituted from two division slit 
plates 7a and 7b, migration of division slit plate 7a and division 
slit plate 7b to order is relatively enabled to the direction of liquid 
flow in a pipe 6, and it has become the device which expands the width 
of face of expansion, i.e. , a hole, for the slit opening hole 71, and 
prevents the blinding of dust. 

[0053] Similarly, the posterior part slit plate 8 has the problem \diich 
some dust in liquid adheres to the slit opening hole 81, and produces 
the blinding of the slit opening hole 81 while in use. As tliis cure, 
the posterior pcurt slit plate 8 is constituted from two division slit 
plates 8a and 8b, migration of division slit plate 8a and division 
slit plate 8b to order is relatively enabled to the direction of liquid 
flow in a pipe 6 , and it has become the device which expands the width 
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of face of expansion, i.e. , a hole, for the silt opening hole 81, and 
prevents the blinding of dust. 

[0054] Each two division silt plates 7a and 7b which constitute the 
anterior part silt plate 7 consist the pieces 72a and 72b of a lock 
out plate of configurations which opened spacing of the opening holes 
73a and 73b broader than these pieces 72a and 72b of a lock out plate, 
and have been arranged, respectively. 

[0055] And each piece of lock out plate 72a of division silt plate 
7a Is Inserted In each opening hole 73b of division silt plate 7b 
broader than piece of lock out plate 72a. Each opening hole 73a of 
division silt plate 7a broader than piece of lock out plate 72b Is 
made to Insert each piece of lock out plate 72b of division slit plate 
7b In coincidence, and the long and slender silt opening hole 71 Is 
made to form in the clearance between each broad opening holes 73a 
and 73b and each pieces 72a and 72b of a lock out plate. 
[0056] Similarly, each two division slit plates 8a and 8b which 
constitute the posterior peurt slit plate 8 consist the pieces 82a and 
82b of a lock out plate of configurations which opened spacing of the 
opening holes 83a and 83b broader than these pieces 82a and 82b of 
a lock out plate , and have been arranged , respectively . The front face 
of these pieces 82a and 82b of a lock out plate constitutes lock out 
plate surface 81a. 

[0057] And each piece of lock out plate 82a of division slit plate 
8a is Inserted in each opening hole 83b of division slit plate 8b 
broader than piece of lock out plate 82a. Each opening hole 83a of 
division slit plate 8a broader than piece of lock out plate 82b is 
made to Insert each piece of lock out plate 82b of division slit plate 
8b in coincidence, and the long and slender slit opening hole 81 is 
made to form in the clearance between each broad opening holes 83a 
and 83b and each pieces 82a and 82b of a lock out plate. 
[0058] Next, the operation based on the configuration of the gestalt 
of operation of the above -mentioned Invention is explained below. The 
end of the pipe 6 which constitutes the microorgcinlsm **** equipment 
5 in liquid is connected into the liquid containing microorganisms, 
such as a processing-object liquid, i.e., a zooplankton, 
phy toplankton , and bacteria, and a pump 9 is operated. 
[0059] The liquid which contains a microorganism from the end of a 
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pipe 6 flows In a pipe 6, and flows towards the anterior part silt 
plate 7 and the posterior part silt plate 8 which were attached In 
the Interior of a pipe 6 more than by the predetermined rate of flow, 
for example, 15 m/s. The liquid containing the microorganism which 
flows above the predetermined rate of flow reaches the anterior part 
silt plate 7 with which the silt opening hole 71 was formed In the 
front face, carries out feeding passage of the long and slender and 
narrow slit opening hole 71, eind flows down toward the other end side 
of a pipe 6. 

[0060] At this time, the entry side of two or more silt opening holes 
71 formed In the front face of the anterior part silt plate 7, and 
near the outlet side, the rapid difference of the rate of flow by the 
location arises, and the shear field a occurs. In the shear field a, 
shearing force works on the body which floats Inside a liquid according 
to the shear phenomenon which exists in the disordered interior of 
flow. 

[0061] Microorganisms, such as a zooplankton in a liquid, 
phy toplankton , eind bacteria, are destroyed by the shearing force which 
acts on the interior of this liquid. Thereby, the microorganism in 
liquid can be ****(ed) and the number of the microorganisms contained 
in the liquid can be decreased. 

[0062] Moreover, in case a liquid passes the slit opening hole 71 of 
the anterior part slit plate 7, cavitation occurs. Although the 
generated cavitation collides with lock out plate surface 81a of the 
posterior part slit plate 8 behind the anterior part slit plate 7 and 
is crushed. Impact pressure arises in that case, the microorganism 
survived without being destroyed by the shear phenomenon will be 
destroyed by this impact pressure, and it will be further ****(ed) . 
[ 0063 ] Thus , in case the liquid containing the microorganism of a large 
number introduced from the end side of a pipe 6 passes the anterior 
pcurt slit plate 7 and the posterior part slit plate 8 of the back, 
the microorganism of a large number contained in a liquid will be 
destroyed and ****(ed), and the liquid with which the ntmiber of 
microorganisms decreased will be discharged from the other end side 
of a pipe 6 . 

[0064] Moreover, when the anterior part slit plate 7 consists of two 
division slit plates 7a and 7b, and dust adheres to the slit opening 
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hole 71 by use and it comes to produce blinding, division slit plate 
7a and division slit plate 7b are relatively moved forward and backward 
to the direction of liquid flow in a pipe 6. That is, migration or 
division slit plate 7b is back moved for division slit plate 7a from 
division slit plate 7b to division slit plate 7a to the front. 
[ 0065 ] If division slit plate 7a and division slit plate 7b move forward 
and backward relatively, the pieces 72a and 72b of a lock out plate 
are inserted, width of face becomes narrow, and in order that the pieces 
72a and 72b of a lock out plate may move and come out of the opening 
holes 73a and 73b with which the slit opening hole 71 was formed to 
before or the backside, the width of face of the slit opening hole 
71 will become large. Consequently, by the rate of flow of a liquid, 
the dust which adhered to the slit opening hole 71 of narrow width 
of face, cuid had started blinding is poured simply, and secedes from 
the slit opening hole 71 with which width of face became large, and 
the blinding phenomenon of the slit opening hole 71 is canceled. 
Although division slit plate 7a and division slit plate 7b which were 
moving forward and backward relatively will be returned to the original 
condition if a blinding phenomenon is canceled, the check of this 
return is recognized with the pressure gage installed in the downstream 
of the posterior part slit plate 8. 

[0066] When similarly the anterior part slit plate 8 consists of two 
division slit plates 8a and 8b, and dust adheres to the slit opening 
hole 81 by use and it comes to produce blinding, division slit plate 
8a and division slit plate 8b are relatively moved forward and backward 
to the direction of liquid flow in a pipe 6. That is, migration or 
division slit plate 8b is back moved for division slit plate 8a from 
division slit plate 8b to division slit plate 8a to the front. 
1 0067 ] If division slit plate 8a and division slit plate 8b move forward 
and backward relatively, the pieces 82a and 82b of a lock out plate 
are inserted, width of face becomes neurrow, and in order that the pieces 
82a and 82b of a lock out plate may move and come out of the opening 
holes 83a and 83b with which the slit opening hole 81 was formed to 
before or the backside, the width of face of the slit opening hole 
81 will become large. Consequently, by the rate of flow of a liquid, 
the dust which adhered to the slit opening hole 81 of narrow width 
of face, and had started blinding is poured simply, and secedes from 
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the slit opening hole 81 with which width of face became large, and 
the blinding phenomenon of the slit opening hole 81 is canceled. 
Although division slit plate 8a and division slit plate 8b which were 
moving forward and backward relatively will be returned to the original 
condition if a blinding phenomenon is canceled, the check of this 
return is recognized with the pressure gage installed in the downstream 
of the posterior part slit plate 8. 
[0068] 

[ Example ( s ) of Experiment ] The experimental result in the case of the 
gestalt -1 (one slit plate) of operation and the experimental result 
in the case of the gestalt -2 (two-sheet slit plate which used the 
anterior part slit plate and the posterior part slit plate) of 
operation are shown in drawing 10 . In addition, a black square shows 
the result in the case of a white square and the gestalt -2 of operation 
for the result in the case of the gestalt -1 of operation. The 
experiment condition in the experiment of drawing 10 is shown in 
drawing 11 . In an experiment , the pipe bore performed spacing of 0 . 5mm, 
and an anterior part slit plate and a posterior part slit plate for 
the width of the slit opening hole of 50mm and an anterior part slit 
plate by 5mm. In addition, in drawing 11 , a posterior part slit plate 
is omitted in the experiment in the case of the gestalt -1 (one slit 
plate) of operation. 
[0069] 

[Effect of the Invention] According to invention of claim 1, so that 
more clearly than the above publication in the middle of in a pipe 
The slit plate which has two or more long and slender slit opening 
holes is attached in the direction of the cross section of this pipe. 
The pump which sends in the liquid which contained the microorganism 
towards the slit plate in a pipe is attached in a pipe. Since the 
interior of the flow before and behind a slit opening hole is made 
to produce a shear field and it was made to **** by destroying the 
microorganism in liquid according to a shear phenomenon when the liquid 
containing a microorganism passed a slit plate above the predetermined 
rate of flow The shear field which destroys the microorgcuiism in liquid 
with comparatively easy structure can be made. Moreover, processing 
of a lot of microorganisms in liquid can be enabled at a stretch by 
using the high pimp of a throughput. Thus, effectiveness [ say / that 
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the number of the microorganisms In liquid cein be efficiently reduced 
by low cost ] useful very new-wise Is done so. 

[0070] Moreover, while according to Invention of claim 2 opening 
spacing In the cross direction of this pipe and attaching the anterior 
part silt plate and posterior part silt plate In a pipe which have 
two or more long and slender silt opening holes In the middle of In 
the direction of the cross section of this pipe, respectively The 
location of the silt opening hole of an anterior part silt plate and 
the silt opening hole of a posterior part silt plate Is shifted and 
attached so that the lock out plate surface part of a posterior part 
silt plate may be located In the back extension straight line of the 
silt opening hole of an anterior part silt plate . The pump which sends 
In the liquid which contained the microorganism towards the anterior 
part silt plate and posterior part silt plate In a pipe Is attached 
In a pipe. In case the liquid containing a microorganism passes an 
anterior part silt plate above the predetermined rate of flow, while 
making the Interior of the flow before and behind a silt opening hole 
produce a shear field, destroying the microorganism In liquid 
according to a shear phenomenon and ****(lng) Cavitation Is generated 
In case the above-mentioned liquid passes the silt opening hole of 
an anterior part silt plate. Since It was made to **** by the Impact 
pressure produced In case this cavitation Is crushed with a posterior 
part silt plate by destroying the microorganism In the liquid which 
was not destroyed with an anterior part silt plate Vlhlle being able 
to mcike the shear field which destroys the microorganism In liquid 
with comparatively easy structure, by Impact pressure, the 
microorganism survived without being destroyed by the shear 
phenomenon can be destroyed, and It can **** further. Moreover, 
processing of a lot of microorganisms In liquid Ccin be enabled at a 
stretch by using the high pump of a throughput. Thus, effectiveness 
[ say / that the number of the microorganisms In liquid can be 
efficiently reduced further rather than Invention of claim 1 by low 
cost ] useful very new-wise Is done so. 

[0071] Moreover, a silt plate consists of two division silt plates 
which opened spacing of an opening hole broader than this piece of 
a lock out plate, and have been arranged In the piece of a lock out 
plate like claim 3. While making each piece of a lock out plate of 
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the division slit plate of another side insert in each mutual broad 
opening hole of a division slit plate and making a long and slender 
slit opening hole form in the clearance between each broad opening 
hole and each piece of a lock out plate Vlhen order migration of two 
division slit plates is relatively enabled to the direction of liquid 
flow in a pipe and a slit opening hole is made flexibly expandable 
Even if dust adheres to the slit opening hole of narrow width of face 
and it starts blinding, the dust which could open easily the slit 
opening hole of narrow width of face, and had started blinding By the 
rate of flow of a liquid, width of face can be passed easily, can secede 
from the slit opening hole which became large, and can cancel the 
blinding phenomenon of a slit opening hole simply easily. 
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ffitcflg^^n^iSS((Offlgv>XU ^y hgBP7L7 1,81 

ti. ^jK(f^frc^-rci:^tcag5:^S^f^(D|gp?LtDJg« 

e» ^ So <i (om^^my3m<omi^(07. u ^y h mp?l 7 

1.81 ;6^¥tTte:«ifc*> fugPXU ^y h«7. ^gPXU 
^y ht58oaffitcj&^^nTU^;5o ¥tT^#XU^yhga 

P7L7 1, 8 i<Dfqi^ti:±T:SrrRi, :fe^:^rRi. 

[0 0 4 8] ^fc. MSPXU^y h«7. ^*gPXU^y 
8 Ogffitcjg^^n^?t^O^Sv>X U ^y b P?iP?L 7 
1, 8 Hi. fi?iJ;^tfBlfrc^^J:^tc)ai5:Q:Raili/c£DMP 
7LOJ^«Tfe^i/>o C(OMS^P39il«^0?gttOXi; y h 

p^p?L7i, s if)m>bB(D^^myj\^i^mm^h(ffrm 

m*. tCfgpXU^y h*g7s =SgPXU^y h«8C»^ffitcj^ 
[0 0 4 9] ^C5T\ tugPXU^y hffi7. ?^gPXU^y 

b«8tDaffit£:?g^?nsxu>y hggp?L7 1. 8 10 

XU^ybg§P?L7 1. 8 KOm&^ift. M^t^ 

[0 0 5 0] iiO^ygti. /^>ry6rtOBugPXU^y b^E 
7 . t^gPX U >y h« 8 ^CfRjttT«S^*^#A./c?Sf*^fi^ 
S«t«j;t±-e3llD3i^.A.*tr. tugex'J^y h«7. ftgiSXU 
*y h«8<OXU^y MflP?L7 1. 8 1 ^fUfflbT/^-T:/ 

gSXU ^y ht57(D±i^iffl!)cD/W:/6t£:l^t>#&t^nTV^ 

[0 0 5 1] /wyem^^^^^^A^rmi^^m^^- 

>:^9ti. XU ^y hgflPfL7 1 , 81Rt>Vwy60Ba 

[0 0 5 2] tc^x\ m^TsV y h^7 iftmm^ic, 

«Et*i(0=f^<D— gPA^XU^y hMP?L7 1 tcf^t^LTXU 
'yhgflP?L7 1 cogfS^ D^^i:^r^M?b^$)So co« 
mtLX. m^TsV y hmi ^2^(O^Wi7sV y h^7 
a. 7bT'«^LT. 5i^»jXU^y h^7 ah^i^&jXU^y 
h«7 b^/W7'6rt(O^K«S(^)j5iin7?[nltC*fbTffl^^6q 



Co 0 5 3] mm\c. t^gpxu hssti^^fflcftc. m 

a, SbT^^LT. 5i^*fJXU'vh«8ai:5i^MXU^y 
ti:Butt^c^l&g!itcLT> XU hMP?L8 1 io ■ 

[ 0 0 5 4 ] Sugpx u ^y h s 7 ^mm- § 2 ttCO^^i-f J 

XU^yhtgTa. 7 bti. -^etl-e^nfflS^R^t? 2 a, 7 
2 b ^iSP^SISit 7 2 a , 7 2 b.^ t)it@/£?S:liP?L7 3 
a. 7 3 bcDSPSiSrfettT^S&iBgUfc«^*^ei&§o 
CO 0 5 5] -^-LT. ^i^fijXU^y h«7 a0^n-?nO 
P^S^K- 7 2a ^P^Stgit 7 2 a J; t) SJE^&^i^SJX U ^y 
h«7 bco#P^P?L7 3 bJcJfAU |pI^tc5i'SiJX U ^y 

MS 7 b to-en-^nop^s^n- 72b nimmm^ 72b 20 

^ 0 ifi/S^^^fijX U ^y hffi 7 a O^MP?L 7 3a \z.nK 
^•i±T. ifiJ[£^«-l8P?L 7 3 a, 7 3b h^mmm^l 
2 a. 7 2 b^coItK^caM^.^X';^y hP?flP?L7 l^grjg 

CO 0 5 6] (WHtm. t^gpxU'y MS8^1#^'r^2«^ 
fOS-5>9JX U ^y h t6 8 a , 8 b ti. ^n^'nP^S^gM* 8 
2 a, 8 2 b^MP^SSK-8 2 a, 8 2 b J: tnH/A^^r^fl 
P?L8 3 a, 8 3 b(OP^PS^fc(tTlSISiamL/c«^;^)^ 
^ iQ: So C cOBBSSit 8 2a, 82b OSBfriP^Sffi® 
8 1 a^^i^-^-So 30 

CO 0 5 7] ^LTs ii^iijX^; ^y b^S8 aO^n-f^tlO 
gflSSM- 8 2a ^f^mW^ 8 2 a »9 ^57^^11] X U *y 
hffi8 bO#MP?L8 3 btcif Ab. Inl^tc^i^fijX U *y 
hffi8 b 0^tl-=en0P^S«M- 8 2 b^&P^SSit 8 2 b 
J: 0 ffl/E^^i^SiJX U ^y h^8 a(D&^P?L8 3 a tcff A 
^-t^T. ipa[£:^#PPfL8 3 a. 8 3 bi:^P^aS>t8 
2 a, 8 2bi:OBSte:fflgV^XU^y hr?flP?L8 l^Jg 

CO 0 5 8] :^^Jc:. ±fBlHS0^O^Sfi(OjgS|(Dl#^ti:S-:5 

CO 0 5 9] /W7'6(0-fiS*>e«l*%f^$Cy?S«:*V^ 

gPXU -J bffi7B:mggexy *y h«8tCf&i{tTm^S5 

ns^^Jtef^'&t^ffittti. XU -J hgBP?L7 1 ;b'«gStc 
Jg^^n/c: HugPXU *y h«7(z:iiMU. «S< r$^i.>X 
U ^y h^PfL7 1 ^EEaM®i@LT/W7'6tDffifiSffliJtC|pl 50 
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CO 0 6 0] cKDi:^. tugPXU^y h«7(DS®te:jg^ 
^n/ctt^OXV^y hP^P?L7 KDADPffmtfWPfffl 
cDififiST^ti:«mt<: cfc S»iE5t(OiiSl=5:M*^* 1:TI3Bt«S« 
a;^)^^±-rSo 5?KfrfI^aTtJ:an/c«incDrtgPtc#& 

CO 0 6 1] ccomi^p^mcimT^mmtiK^'DX. 

CO 0 6 2] ^/c. ?Sf*:;b^Bua5XU^y ht670XU^y h 
MPJL7 1 ^iiiS-rSBStc. ^-^^ If T— y*^^^^- 
So ^^Lfc4^-vtr7^->/3>^itua5XU^y h®7cofg 
73<7)^gPXU ^y h«8(DP^ilt5S8 1 atC®^Lr«^ 

Co 0 6 3] CCOXoK. /WyecO— iJffl{|i|;5)^^#A^ 
O^TofOt^gPXU ^y h«8^}l}i*rs^tc. ?g^*:f^tc# 

Co 0 6 4] Sfc. fuSexU^y hS7*^2tSC(DiJ^*jXU 
^y htS7 a, 7 b;6>^^^^nS*|'a't^:4ol/^T. I^ffltc 
cfcOXU^y hl8P?L7 Ucrj^^AMtaLragSSO^^ 
\:.^^o\cr^':>rch%K\t. i>SiJXU*y h«7 a^^>»J 
XU hte7 b^/W:/6f^O?S*(Dj^n77foltC>^fUT 

mnmz.mmt.imi'^'^^o ^^^tjxu^y htg7 

a ^^^^fiJX h^y) mi^\mm. iJcV^ii^fijX 

U ^y h ffi 7 b ^iJ^fijX U ^y h S 7 a tci* b XWS\c^m 
^■lirSo 

CO 0 6 5] 5)^fiJXU^y h^7 a h^i^SiJXU ^y ht57 b 

hti^if^nmcmmci^mr^h. mw&i^i z^. 72 

b:6'«JfA^nT*I:^^$^E<^'pTXU ^y hP?^P?L7 1 
fiK^nTV^/cMPdFL7 3 a, 7 3 b ti. P^SteM" 7 2 
a, 7 2 b*^BufflaXt*tM(l^c:^S(ibTffiSfci6tcXi; *y 
h^P?L7 1 cOifl:^^/z;:<:^So ^O^S. S^l^iHOXU 
^yhP^P?L7 Ucf^tabraiS^D^ecLTi/^fcrf^ 
ti. ?«f*Oi5S3itcJ;oT'tI:6^i£< J&ofcXU ^y hMP?L 
7 l;^^e>ffiWcffi^nTStffiiU XU^yhg8P?L7 

fflWa^tcmtCJ^i&LTV^/c^fijXU y htfi7 a ^ 
^i^fiJXU ^y h«7 b^7cOtt8gtc^!li^-li:S*^ <10« 

CO 0 6 6] IfHifrc. ttfgPXU ^y hS8;b^2ft(D^iijX 
U'yht58a, 8 b;b^e)1#^^nsig'&ti:fei>T. ffiffl 



11 

9JXU yh^s b^7^^y6[f^o:)mi^<Dmtiyf^{cML 

XU y h«8 b^^>fijX»J y h«8 atc*tLTtt73frc5» 

[0 0 6 73 5>»JXU h«8 a i:^3^»jXU^y h^S b 
ilA^tiS^e^lJctumfil^Ift-rSi:. gflli*5it8 2 a. 8 2 
b*^ifA^nTig*'«K<:^oTXU br?^P?L8 Itm 10 
fiK^nTV^fcMPfLS 3 a, 8 3 bti. ^S|g>t8 2 
a. 8 2 bA^B&{RiJXmM'Jtc^SjLTa^/ci6tcXU ^y 

ti. mi^<Dm.mc ^ o ns^o^iA < fcx u ^y h p^p?l 
8 1 fi^ibmmcm^nrmmu x^j ^y hggpas i <d 

J»05iimt^HPXy y h*S8 0Tj?ilfi!ltc^au/cfi^Jx.tf 20 
[0 0 6 8] 

[ns^^j] usiomi- 1 ( 1 tscox u y vm (om-^ 
<omm,^^}i. mm<Dmm-2 (tsgpxu^y hs^^gp 
X u ^y h ^^mm b 2 litx u y h m (Dm^comm^ 

'y h^cOXU ^y hPP?LcDrtFtiO. 5 mm. SrcMgBXU 30 

^y hte^^gPXU^y hS^tDP^RiaSnmiT^fTorCo ^ 
:|o. 0 1 1 tC$5V^T^]Sfac;0Jgg|" 1 ( 1 tSjOX U ^y h 

[0 0 6 9] 

i<D^mifC^nit£. ^uy'\^<om^ic^ isikosbbsv^x 

U ^y hBflP?L^^-r^XU ^y h^^K/WT^coSSfBT? 

fnjtcBxof^tt. ^^wyp^iTDxu y hmcmfxm±^^ 

[0 0 7 0] ^/c. l»*S2Of|0^tCcfcntf. 50 
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fDittf^c, 1ti^^Dafl5v^XU *y hMP?L^^f Sgugpx 

u ^y hsam^a^xu ^y h^^m^-^^y<Dm^yj\^icm 

tmc, MSPX U ^y hffiOX U *y h g8P?LcD^75r5ISit 
^tc^gPX U ^y h «cDgflS«MgP5>^'^teM"r ^ cfc ^ Km 
gPX y *y hficDX y y h MP^Lil^SPX y ^y h«(OX y 
*y hlflP?LO{4B^^^^bT^D{^tt. /^-ryrtcDtugP 
xy y htg&lf^gSxy ^y h®^c:fpIt^T^^^P^;&#^/'£ 

tcxy y hmanmimcomtKDp^mcmmmm^^i:^^ 

nic. ±ia?S<*A^SuggX y y htgoxy ^y hBflPfL^Jl 

v^^^gI$xy ^y h^-eat-sgtc^u^ffi^iiT^iugp 
xy y hmxmm^tifs:tt^^rcm^<om^^^mm\.r 

[0 0 7 1] ^fc. W^^SOcfc^tc, xy^ybSti. 

P^Ste^t^^r^S^A- J; D fti/£:S:MP?Lco^|5i;^£>ttT 
ItlKEm L 2 tfcOta^SijX y ^y h ^ «filc ^ ti. Si/ ^ 
Jc:-:^05)^tijxy «y h«oiliMi2:^#r^p?L^cffi73 05>fiJ 

xy y hi^(o^mmmi^mx^'^T. mititsi^mn^ 
^^tmz, 2^<D^m:^vyhmm±^/uy\^(Dm 

vMfioxy y hmnii^mmcfi::iff:s>ctti^x^s 

<^o/cXy ^y hP^P?L;b^?,ffi#tcgS^nT«littL. X 
y ^y hMP?LoaiSS D^KI^^ffi^^^tcM^^-r^ c 

[iaffiOffi#ftSi0^] 

[0 1 ] c (D^m(Dmm(Dmm- 1 ^^^-r^s^^ss^^^ziMS: 
[^2] (A) itii(D^BE(DmM(omm- i^Tjk-r^w 

yrtOXy ^y hteOBfffiiaTfe-So (B) fftil(Dnm(0 

^M<omB~ 1 ^5^-rxy y h^(DiEmmx$>^o 

(C) tiCCDfgB^OUffiOJBJg- l^^-rxy -y htgcD 
ffiCRJ(DiEDB0T*feSo 
[03] (A) J^CO^B^cOllJScOJggl- 1 ^^t->'W 
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( B ) ti: c (D^mommiDmm- 1 ^^-r^j^sjx u y h 

T'rtOtugPtSaJXU Hg0^ffil2T$»^o (B) tic 
SiaT^fe^o (C) ticl(O5il0^cO||SSOJKfi8-2i&^^ 10 
imil (A) ^iilO^0^cD^gStDJ^ffi-2^^-r/W 
(B) tiCO^^(D^i5fiOfl^SS-2:g:5^'r5i^fiJxy b 

Cia 9 ] C iDlR|0^£D||j5S(OJB8g- 2 ^^-r^^H^X U ^y h 

rail] iKDrnmc^^bwrn'^^-fyzy^vyommm 
rai 2] Mssi^ia-efeSo 



1 
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X'J^y htg 


3 a 


5J^»JXU^y h« 


3 b 


5i^SijXU^y 




1 




t 
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3 1 XU'yMBP?L 

3 2a mwmt^ 

3 2b PJSSit 
3 3a gBP?L 

3 3b mnn 

5 m.^m^mmM^m 

6 >^W7' 

7 tJfgPXU^yhffi 
7 a ^fJjXU^yhte 
7 b iJ^SiJXU^yhS 

7 1 XU hMP?L 

7 2a mmw^ 

7 2b gBStgfr 
7 3a ^1P?L 

7 3b BflP?L 

8 t^gPXU^yhtS 
8 a 5J^SliXU ^y htg 
8 b ^i^fijxy ^y htg 

8 1 XU ^y bP^P?L 

8 1 a mmsm 

8 2a PJS^/n 

8 2b P^Sl«jt 

8 3a MP?L 

8 3b r^P?L 

9 .I^^T" 

a 55»f«S^ 
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